Abstract. In the era of digital information, the value of data resides not only in its volume and quality, but also in the additional information that can be inferred from the combination (aggregation, comparison and join) of such data. There is a concrete need for data processing solutions that combine distributed and heterogeneous data sources, such as Web services, relational databases, and even search engines, that can all be modeled as services. In this demonstration, we show how our Panta Rhei model addresses the challenge of processing data over heterogeneous sources to provide feasible and ranked combinations of these services.
Introduction and Contributions
Users have the need to express complex queries over multiple sources and heterogeneous domains. We define search computing systems [1] as a new class of systems aimed at responding to multi-domain queries, i.e., queries over multiple semantic fields of interest.
Data sources currently available on the Web share some common features: results are brought to the user as small chunks of information, data is retrieved in a given order and more or less sophisticated interfaces allow querying the data. We model these sources as Web "services" to be composed in order to solve a multi-domain query. Currently existing solutions to the problem, such as BPEL, lack in real-time adaptivity to failure and on-line statistics, optimization and performance of the process, and definition of a "global" ranking.
These requirements led us to the definition of Panta Rhei, an execution model supporting multi-domain queries, whose contribution is three-fold.
-a physical query algebra, representing query plans as a workflow (comprising both data and control) where the basic node is the service implementation and composition of nodes is performed according to a set of simple and recursive production rules (parallel and pipe join of nodes and concatenation of modifiers, such as selection, projection and sorting). -an optimization layer, choosing a feasible plan topology and defining the optimal parameters based on off-line service statistics. A query workbench has been deployed to highlight internal details of the model and to ease debugging and testing of optimization heuristics.
Demonstration Storyboard
Our demonstration highlights the four steps of the query process. The conceptual aspects our model will be presented with the joint use of slides, whereas the practical aspects will be showcased by means of a query execution workbench.
To be more precise, the demonstration is organized as follows:
1. Introduction. Introduction of the Panta Rhei model, its conceptual background and novelty of our approach. 2. Query design. Specification of the query in a Datalog-like conjunctive form and definition of the optimization parameters to be applied. We will show how different optimization parameters and statistics lead to different topologies. 
